Identification of two histidines necessary for reovirus mRNA guanylyltransferase activity.
Grass carp reovirus, a segmented double-stranded RNA virus, is a member of the genus aquareovirus in the Reoviridae family. Grass carp reovirus VP1 was shown to be an mRNA guanylyltransferase. The enzyme demonstrated maximum activity <or= pH 6.0. This low pH maximum is conserved among the known guanylyltransferases of the Reoviridae family, but is not a property of the KxDG guanylyltransferases. The positive effect of low pH was detected for both autoguanylylation and GMP transfer, the two steps in the guanylyltransferase reaction. The effect of pH on enzymatic activity suggested that histidine protonation is responsible for the observed increase in guanylyltransferase activity. Mutagenesis of the two histidines conserved among the orthoreovirus and aquareovirus guanylyltransferases demonstrated that they are necessary for activity.